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mm^] mmm 

mx^m^nx\^^z.t.^mmi-t^m.mmUo 
lf^^l;^Mlt^^6^Dv^■r4^>^)^-{cJ3v^T. mmmmx¥.hm^m^^m 

mip^m 1 Tb^m^m i cD\^^'fM^-izmm<D^mmm^m^^x. mmmmx 
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0] 

m^m 14]. 

[0 0 0 1] 
[0 0 0 2] 

:=^^mit. ^mAZJ^'tn<^(DmiZEL (Electro Luminescence) ;«)>f#P> 

m'v^i!)^^^ji^ELm^o)i^mizm^^^m.mmmM^mismizmt^. 

[0 0 0 3] 

n^^mm (^tru^^^ ^=fov^e)) ti^-M^^(Dx. WT&mi'^ti^'^mx:^^. ^o^f=. 

[0 0 0 4] 
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[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 

mm. E Ljf^t>*l^@T'?^^$tl<2>#§)fem^$:E L^^ttqi.3'o 
[0010] 
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[0011] 

[0 0 12] 
[0 0 13] 

PC. TAB^) ^MVfinx. T^5^^' h 'J ^:^M®E Lt'-t x:/i/-f 

[0 0 14] 

o 

[0 0 15] 

yxm\m\z.^^)m^-t^:Lh^^uh-t^. 

[0 0 16] 
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[0017] 

X, ELmm^r=.nvitf£<. Ehm^oymm^r^n. mm^m^^ii:s^t 

[0 0 18] 
[0019] 

mnz.^Lr=.0it. ^mmxm\'^^dhmmm^m(D-mx&^. ll^l^cJ3v^ 

X. 1 1 Oltr~U^y^:^U-JV. 1 1 1 liF^^-A- (K^^-:/l^- 

E L?^^i^^VA-9) 1 1 2 3^j^T — n^y ^^D-;H 1 0 (Z)*®#3£lC?gi?)p3 4xT 

AM, jE^mmm. ^ytm. m^mmm^h<itm^'^Amiimttix\^^^mm 

[0 0 2 0] 

r — Uy^:^U-JVl 1 0(DmmiZltmi (B) JC^f j:e){C^>yi/^^(^(D^t 
(J^T, ^ 5/^i:vxe)) 1 1 0a;^)^|g^-t^tiT^U, ^PPA^zS-imfcM-T-g) 
r il-e^ 1 1 Oaj&NE L?^^i^ 1 1 2 $:^M{C^if LTV^<o T- 

n ^y i^>?.n-;i/ 1 l O ©^MtCgl^S tlfc.^,i^ttE LJ^^i^;^)\"^ft$tlT ^ 

[0 0 2 1 ] 

^LT, 1 1 3 liTOJn-;!/, 1 1 AltdhmX^^iJ. dhmi 1 4:lt:iiv^y^^ 

miz^ijm'mizmihti^m^^tix^^^. :i0m^^mi (c) ic^-To mi (c 
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[0 0 2 2] 

tffM<^)T-a ^;^n-;i/ 1 i o tiia^L:^^^e>^ i i Oa^cE hm^ 
mi 1 z^uwvmi-f^o m\n-;vi 1 3 «^mB<D:^rnifctii^b, Q 

){R 1 1 4 ©lOrSP 1 1 4h(D^^^^ v i/ =l 1 1 Oai:^M1"-g>= OgP 114 

[0 0 2 3] 

-ebT, TOJn-;i/i 1 3 iiiiiiiMST'TK^^ttr (^PPCcD^^fni) -t-s^^i 

1 SilCigPl 1 4b^^@LfeMm^CE L?^figi^ 1 1 23()'5M$tl-5o rtltCj;'J 
S«l 1 5±{CttE LJ^^i^l 1 2*'^T b U ^^it/^(C@B^rj$4xfe^®,TfPM^tl 

[0 0 2 4] 

#H^TT'AllMS^^T^r illC j; 'J E L?g^!g#H 1 2 JC^^4x^^^S:^^b^ 
-&TE LMM5:3St-o ^<Dt^l^. M^«E LMf:f(Z);«/^>;«^M^ (Tg) j: U 

mn-t^^tff^-v^^tiK mmti X 1 o"^~5 X 1 o"2p a • s m^\^<it 

1X1 0"^~ 2 X 1 0"^P a • s ) t-t^CDti^^t. 
[0 0 2 5] 

, r y^^JV'y^ hy\ •f^)V-\EJ]y'Jjiy\ i/^ u^^-^y. nmp (n-^5^;1/ 
-2-t:°n';K>). iy^n^^'^jy. v^^v-ytt^it. thf (-t^n^h 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

■t^t)-^, ±mE Lm^m^mi-t^mizit. mmmmi)mm^nr=.^\H ( 
^^m-^'^tc.^), ELm^mm^'^^mmmm^iz-t^zt.t)'^smv&^. 

[0 0 2 9] 

*7t, mm^i 1 oi:^$:^^#H^{ct-^^^icii. TOJ^i 1 op^tc-eix-ej 

[0 0 3 0] 

1 1 Of^ttmmi 1 0{c|gt-te>ti^JE:trlfgi5m^i 1 eiCcfcU, 
L<^d::^^i±^C3£v^^B (ftM6U{Clil-'2^ffi, L<1±1. 1~1. 5^ 

[0 0 3 1] 

^ > 5^ > ;^ % J5i t) (Z3 75i -g> ^iL^,*-^ S „ 
[0 0 3 2] 
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[0 0 3 3] 
[0 0 3 4] 

m^2 0 3(Dmmif^^7t)n^o mmm2 o utm&nm^iz-^nx^v 
. ^mmmtit¥~hiz^^xm'^^nx\^^^. ^mmm^<Dm^(D^i^mi^it 
, ^- h^m\'fr^mzmmmm2 0 2iz^'Dxnt>n^o tr^. mi^^2oi^ 

[0 0 3 5] 

pjnz. ^^mmz-D\,^x(Dmm^noo mmm2o nt^^^mm^t: 
f£^(DX\ mm^2 0 nzmmmziS,'^^nr=.mmmzit^xmM.^y:^ mm 

[0 0 3 6] 

^T. 2 0) ^x^mWiO^^Vr^y^ m.m ?:^fe)n- K^t-^U, yyu- 

F^=fo^fcTV^-2,o n- K^2 0 4 \X>f - N 2 0 OafCi U Mizl^ 2 0 1 

3r{C««2 0 3 $:-fe«y h L^^^ U r (S^-frT) ;i)^iHfi $ -5 = J&fe 
, n - K^2 0 4 tta«^iAfflt«^Mmffli:T'gPM:;^)^ISB[I$tlTv^T=femv^„ 
t.fz.. n- F^2 0 4 \X±M.(Jym%if^y-:r}LW^Am,(J:>^mi^7.'ttz.\%^i$zk^n 
K^^f:L^(Dn-V=y^y^m7LX\i^^. 
[0 0 3 7] 

Xk\Z^ 2 0 5 «TOJ^tC j: U^#E LMJPI-$:^ll-r-g>^i?)®M^T^'g><. ^ 
«m2 0 5li>f- h 2 0 0 b $:/rLTM3ll^2 0 1 {CjaM^tl-Sc 
2 0 5 |^(DTOJSP2 0 6 ^CJ3V^T, lETL^AM, ^S^-felC^^fef m^\Z 
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[0 0 3 8] 

=.Uy}^=.lyy (PPV) ^, fcf-;i/;^j;i/A'v^-;b (PVK) ^, 5t?U7;i/ 
(PF) ^>S:H'(^)]^:J^^#i^^'^#tf e^ti'S. 
[0 0 3 9] 

[0 0 4 0] 

mmit3 O—lOOnm (^f^U<tt40~80nm) i:ftl^^^V^ 

^ytmizi>t^<^) y oL-vyi^-uy. W'&^ytMizit^vy ::^-\^y\^:^i'ym 

L<l±ii<VrJV^JV7 j^-Uyt>^m-tL^^o mmitS 0~1 5 0 nm (^^b< 
tt4 0'-10 0nm) H-ttlltB^^K 
[0 0 4 1] 

*7^, mmnmt.'e(D±izm^'^n^E LuntcDmizmy-^uyr-y^A 

[0 0 4 2] 

tKDU^m^mmLx. mm^M^t-^-^r^^-t ^ ^ tiz J: <>) e Lm^mm-t^ 
. t^^oT, ^m^M.^t^ii^mzELm<D^^^mWi&m^m^^j^\'m^'^tD^ 



9 
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[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

fe, r^TMi, nmm.2 0 eizmn^ntc^s^y h32 0 7 ±izmm^m 



1 0 
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[0 0 4 9] 
[0 0 5 0] 

mMM2 0 9 it^'- h 2 0 0 1 izmn-^n^o 

[0 0 5 1] 

^^fe, mmm(D im^v<it2mizm-t^n.miLrjv^-^j^ii^f^mm-r^> 

[0 0 5 2] 

- h 2 0 Oe$:^bTn- 2 0 4 {C^g^^ 4xT V^-5„ fjjh^ 2 1 1 « 
[0 0 5 3] 

S/- U bTli, •fev^>y^^, y^^^^y ^%b<li^M?r 

iz^-Dxmm^mit-^^xmm^m^j^^-t^o :i<Dmm^m(D^izmit^^v ^ 
j^ici^m-^n^m.mu^mi'^^:iii^m^x&^. 

[0 0 5 4] 



1 1 
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[0 0 5 5] 

fii2 1 2fj^^mLt^m^^iz^^xm^^miti^mm^m'it^'&^m^tf£^x 

[0 0 5 6] 

2 1 3 izitmmmm (b) 214 ^mii>hn. m±m2 1 1 xELm^o^mAn^ 
%Ti.r=.m^^^m^2 1 3^i:«jtt-^o ^^^2 1 s^m^r^y^^mvft 

tt-5^^i?Mflti:t--5^i:*^«rtgi?^-5o ^©^^^2 i 3 ^i^^ihS2 i i ?:iic 

[0 0 5 7] 
[0 0 5 8] 

Kfllli^COT FT (n^-Y:t^;i/MT FT^t>*p^-v:tWl/MT F T) SrlH^tCf^lgf 
^:&i^{Co VNTf^Mtcm 3 -a 5 ^MVNTmH^i--5„ 
[0 0 5 9] 

:$:^Sg#<I"ettn-:^>^'?±(7)# 7 0 5 9 ?!/^^^# 1 7 3 7 i^^T^fj^E 



1 2 
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®^*^^7b^^^s«=K3 0 0 ^Mv^s„ t^iB. mm^ 0 0 hLhx\t. m%'^^m 

[0 0 6 0] 

M v^ ^ *\ ftf taijife^McD^Mm * ?t 2 $i^?t^^$:fflv^Tt) 
RV^„ T%M3 0 1 (D-JSSi: bTt±, >^^XVCVD^S$:MV^, S i N 
H3, .atKNgOSrSJ^^i/Xi: LT^m^tlSSEfb^fbS^MS 0 1 a $: 1 0 - 2 

0 Onm (^f t l/< 5 0~ 1 0 0 nm) J^^-f-S^ :*:||J6MT'tt, J^Ji^ 5 0 nm® 
^^fc^fb^i^ms 0 1 a (H^it S i = 3 2 %, O = 2 7 %, N = 2 4 %, H = 

17%) ^^V^•e, T:*M3 0 1 ®^M@^ bTti, y^'^Xx'CVD 

?5fe$:MVN, S i H4, ^t>'N20$:;K/;S;;!/>^i: LT^M$tl'5^'fbS'fb^mM3 0 

lbS:50~200nm (^^L/<lil00~150nm) ©j? $ iZmMM^-t^ 
o :*:|ISgMT't±, MJ? 1 0 0 n mCD^fbM^bS^M 3 0 1b (ilB^it S 1 = 32 
%, 0=59%, N = 7 %, H = 2 %) 5:?^^ L 7^ = 
[0 0 6 1] 

0 5Ji, (>^A^y^?'^, LPCVD^ 

#^Ji 3 0 2 — 3 0 5 (i25~80nm (^ftL<li30~60nm) (7) 

1 7c«i/ U =l>>f;i/T:^'t7 A ( S i e (X= 0. 0 0 0 1 —0. 0 
2) ) -^^7&^*-ej^^tg-r^i:^v>„ 2t:||»J-eii, :/^XvC VD^S&M^^, 5 

i^^iJry^c. 3(Z)#^^M^mMjcj3ji7K^'fb (5oo°c, 1 ^r^) ^n^t^^. 
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[0 0 6 2] 
[0 0 6 3] 

fflv^§:©-^^i/^°;^x|g^Jf MiS[3 0 H z ^ L/-if-x:^^;vdj^-^M$: 100 

~4 0 0mJ/cm2(f^^^|<j{Clj:2 0 0 — 3 0 0inJ/cm2)i:f -So * fe, YAGl^-if 

-$:Mv^^«-^^c^i^c7)|^2]«i®M?:Mv^/^°;ux|§^gMMl~l 0 k H z i: L 

, V--if~ai:^Jl^-^M^ 3 0 0-- 6 0 0 mJ/cm^Cf^^fitf {Cli 3 5 0 5 0 0 m 
J/cm2)^■t-&i:^V^„ -^-L/TipSl 00~1000/tim, Mx.li4 0 0 fi rnXmV^ 

fc^t>i±^ (:t-A-^^y^^) & 5 0 — 9 0 %t LT^f ;i^^<J:v^„ 
[0 0 6 4] 

r^V^T^ ^##:jS3 0 2~3 0 5 h$ei^l«3 0 6 $:?^fig-r'g>o 

hmmms o 6it^^x^cvDm^t=.it^/^y ^m^m\'\ o~i 5 

J: y 1 1 0 n niOjiiSTm'ffc^'fbS^jll im^itS i = 3 2 %, O = 5 9 %, N 
= 7%, H=2%) T'?^figbfco ^f^, >!f- bmi^li^-ft^-ft^^MJCPS^^ 

[0 0 6 5] 
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tfc. mit^mm^M^^^m^i^lt. >^^:X-^CVDST'TE0S Cletraeth 
yl Orthosilicate) i: ^ L/> ^m&:f] 4 0 Pa, m^UmS 0 0 — 40 

o'cth.mmmns. 5 smhz) ii;^?g^o. 5-0. s^/cm^vmn-^-^x 

[0 0 6 6] 

rk^^V. 0 3 (A) {C^-rj:e){C, >!f- hiSfel^j^S 0 6 J:CJ^jP2 0~ 1 0 0 
nm(Z)||l(Z)^SJS^3 0 7 ^, j^j? 1 0 0~4 0 0 n m(Dm 2 <DmW.m 3 0 8h 

o ^©ffitc 6 •7^y^b^>'^:^7^>' (WFg) $:MV^S^C VD^£-e?^^f -5)3^ 
mtf^&^). WJ^®Sm^li2 0 At £2 c mJ^TiCt-^^ilTb'JM* LV^3 WMliM^ 

, mUmcDW 9. 9 9 9 9%) <J^^-ffv h V^ ^ ^ST% $ 

^^i:JCj: ®m^9~2 0 ^ Q c m ^r^Jaf'S 3 Tb'^T' ^ fco 
[0 0 6 7] 

:*:||»JT^li, ^1 ®^«m3 0 7 $:T a m2®SSM3 0 8 $:W 

#{C|5S^$4X"r, V^•r4^=bTa, W, T i , Mo. Al, Cu, Cr 

*M^Cf^^$tl-2>^##:M$:Mv^Tt; j:v^„ Ag, P d , Cu:^)^^^^-^ 

^$:MV^Tt; J:V^„ ^ fe, ^ ^ > ^ ;V (Ta) jlT'^^figb, II 2 ® 



1 5 



ffi|iE# 2001-3044304 



#2000—209 130 



^y^)i (TaN) mvm^h. m2(Dmmm^cumii-t?>m^^t>-\±iii^x 

[0 0 6 8] 

mz. m3 (B) izm-t^oizyyt hVV^'^y-{m^m^^XUiy:^hf}^^:^£ 
^-^7.^7 3 0 9-313 «M^t>*i2^?:?^^-r^ 1 ^ 

y 'fmm ^noo iii®x>y5^>' v^mx itm i 2 ® 5^ > y^f^i-e^T 

e)o *ll»jT-ttl^ 1 LT, I CP (Inductively Coupled 

1 2^:02^1 S:fflV^, ^tl^4x0:^'^^»J:b5: 2 5/2 5/ 1 0 (seem) 
b, 1 Pa(Z)i±:dTn'<;i/§?(^«@C 5 0 OWOTR F (13.56MH2) mio^^Ah 

x-^r^xT^^m.x.x^c.v^yir^n^fc. z.:Lx\t. ^m^mm m) $g® 

I C P $:fflVN^ K^-r X-/^>^*^ff (Model E 6 4 5-niCP) $:MV^:^ 
o »M (M3Pf;^7"-i^') iCt;l 5 0W(Z)RF (13.56MHz) «:d5:igAL, UK 

x-z^^^LTH 1 <Dmnm<D)^^^^^-J'^-W^t.'t^. mi (Z)x^y^>y^ 
f4^T'CDW{C>i5ff •5x-/^>^itSlj:2 0 0. 3 9 nm/min, TaNlC^-T-S 
X>y^>ir5tStt8 0. 3 2 nm/mi nT'&U, T a N lC?i^-r W®^^i:bli 
3^2. 5-e^-5„ ^tc. r.(D^l(D:r.^y^y^^mzj:^X, W(Dv^- J-^~n\t 

[0 0 6 9] 

r®^^, 03 (B) tC^f J:e){Cl/i;^ b*^^75l-g>-x':^^^ 3 0 9 — 3 1 3 
*-ti:-r{C||2(DX>y^>^^f5f:{C^;^, X >y ^ ^*M:^*^ {C C F^il C Igil^M 
V^, -etl^tl®;?/XdpL*|:b$: 3 0/3 0 (seem) ^ 1 PacDEiJl? ;i/ 
M®«^(C 5 0 0 W©R F (13.56MHz) mjj ^^ALX -f^ X-^ ^^^LXm 3 
0#g;S®X^y^>^f $:^f ofeo a^KfU (K3N-:^-T--5^') {C=fo20W®RF (13. 

56MHz) mi^^nxL. mMmicM(D^BA4r:^n!±^^m-t^o cF^iici 
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^'^tl-So ||2(7)ai^y^>y^#T'®WtcM-r-5x-/^>yii;gti5 8. 9 7 n 
m/min, T a N (CM-t-S X >y 5^ > iJf Jt^li 6 6 . 4 3 n m/m i n "efe-Sc 

0 % g S fll ^ T' >y ^ > y ^ $: it ^ 0 $ i± § ^ V N „ 
[0 0 7 0] 

t>*l|2©#«M®^gPA'^7^-A-?^^i:^'5= 1 5~4 

S" hftlJ^ j:v^„ 3-9 UT, ^ 1 CDX'y5^>^-^SlCj; ®#«Jii:ll2 
®#«M*^ ^j^t^-Slg 1 (D?^^^(Z)#«M 314-318 cm 3 1 4 a ~ 

3 1 8 a i:||2(Z)#«Ji3 1 4 b~3 1 8 b) ^m^-t^. Z. Z.V(D^ ^ :^ 

>?f- hM^iKT'feu. m 1 <Dmv^<DmnM 3 14~3 1 8x-mt>tif£\>^mmi2 

0-50 nmg^m ^ > ^ ^ tl^ < ^ o tl ^ . 

[0 0 7 1] 

:^|sS#:JiJCnS$:##t--5^M#J7t^§:^;(;iIt--5c (03 (B) ) K-t'^^^'^a 

F-Xa$: 1X1 O^^—S X 1 0 ^^atoms/cm^^ L^, MMMZ^ 6 0 — 1 0 
0 K eY HhX^fVo :^MMM'Vit]^~XM.^ 1 . 5 X 1 0 ^^atoms/cm^^ l^, 
iimm}±^ 8 0k e Vi: LT^ToTtc n §? ^r^-^f -S^M^Tr* ^ LT 1 5;^{C 
Mt--g>7C^. ||M6^{cij:iJ> (P) ^t=.ltmm (As) ^Mv^S:;()\ ^^T-liU 
y (P) ?:fflV^fe„ ^(D^-^, #«ji3 1 4-3 1 8 ti^ nM^fi^-t ^^Uf^jh 

micM-t^-^:^^ n^^^j. ^Bm^miz-mmm^mmmm 1 1 s-i 2 i*^?^m 

$tl-g)„ l^^i^^^ifi^fl^ 3 20 — 323(ClilXl 0^°— 1X1 O^^atoms/cm 
[0 0 7 2] 

r^VNT% BI3 (C) iZm-tJ:oiZl'iy^hi)-'f^^JiS'r7.^^}^^-\±-tiZ'm2<D 



1 7 



£BliE# 2001-3044304 



i^2000 — 209130 



2 5/2 5/ 1 0 (seem) il 1 Pa(Dj±:^ 
-err-r;i/M©«M{C 5 0 OWOR F (IS.SGMHz) m:d$:^AUT >''^Xv$:^A^ 
bTXy^>^*$:^f o^o lC%i2 0W®RF (13.56MHz 

:®S-e®WlcMt-'5x^y^>yjiMl± 1 2 4 . 6 2 nm/min, TaN{C>t^-^ 
h^V^y^-^mXIQ . 6 7 nm/m i nT'^U, T a N C^f -6 WO^^irfc 

i)m2(Dmnm 1225-1255 ^m^^^. -is. mi(Dmnm^ 1 4 a~ 

3 1 8 a ti, ^^i:^i:'x^y^>^*$tl■r, H 1 ®#«M3 24a~328a$:?^ 
[0 0 7 3] 

r^V^T% 112© K-fcf >^*^a.S$:fT-5o K-tf >yiilS2©^«M3 2 4 b~ 
3 2 8 b ^r^fM^TC^fCp^-r-SVX^ L/TMV^, H 1 ©#«M(D7^- A-BPT 

^^#;^0hbTP (U>) §:fflvx, K-X»3. 5X1 0^^ *IIj£«J± 9 0 k 
e V{CT:/^Xv K-tf>^^*$:ff re)LT, H 1 ®#«M^fi^'S<£a^ 
^Mt»M^3 2 9-3 3 2 $:gaffi^6<JtC?^^-t-g>„ ^®{£?1M^MM^3 2 
9 — 3 3 2/\^;f/D$tlfc'; > (P) ©li^li, 1 X 1 0 ^"^^ 1 X 1 0 ^^atoms/cm 
H^^'J, l|l®^«JicD5^-/\°-g|J<Z)m;?lCtJ&oTM^*^>5i?iS^@2$: 
WbTV^S„ ^ 1 (D#mjS®7^-A-§Pi:*^-5 4^#^»{C^VNT, Hi 

®^mM(^)7^-/^°-^pco^g|$^^ ^5 P^M^c fBj*^o T^^, < ^ o T 

V^S%>©(D. t.t=.. «^gM^MM^3 3 3-3 3 6 

lc=fo^M^5t;^;^)':^;&0$n, ]^i^;^^MM^3 3 3 — 3 3 6 ^mm-t^. 

[0 0 7 4] 

r^VxT'. 1114 (A) \z^^xo\zvV7.hti'^i-^^'^y^^-^^^^'r\z'm^<D 

^rgp^^fi^tcx ^y ^ > L T, ^mi^m tm^jt^mm^m/i^-t^r=.mznt>n^ 

o 113 ©x^y^^^r^gitj:, 3l^y^>^-;^/;^^CCHF3$:fflV^, yS^Sffi-T > X 
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v^y^m (RiEiS) $:Mv>T^fe)c -^u'^m^^^. ^^y^-mtiG. ip 

a. RFS;/j8 0 0W, C H Fg**:;^^* 3 5 s c c 3 ^ > 

$:f?ofe„ US (Dx^y^^^tC J: H 1 (0^«JS 3 3 7 ~ 3 4 0 tlS 

o 

[0 0 7 5] 

^(Dm3(D:ny^yv^mm. mmzmmms 1 9 t)X>y^>^$tiT, mm 
m^mmmms 33 — 33 6<D—mtm^L. mmms 4 e a~3 4 e d. 3 4 
lij^m^-^n^. Tfefe, :^mmm-vit. -mm^yf^mmim^ 33-33 e^-np 

[0 0 7 6] 

±fSll3 (Z)^l^yf^>^^CJ:oT, H 1 (D^^S 3 4 1—3 4 4 i:fi^^:^V^:^ 
(LDDM^) 3 3 7 a — 3 4 0 a*^?^^$tl■^>o ^J3, 
GOLDM^) 337b — 340b li, H 1 3 4 1 — 3 4 4 i:M?5:o^ 

[0 0 7 7] 

Hi <DwmM3 4 1 ^m2(D^m® 3 2 4 b ^-e^^^s^tifem^ii^ =^ 

^«M3 4 2 i:||2<D^«jS3 2 5 b i: T'J^^!&$ 

3 4 3 il||2<D^«ji3 2 6 b ^ "e?^^$ =^®X^-e?^^$ 
^g|5(Dnf^-v:^^;i/MTFT(Z)>:f- mi(Dmmm3 4 4 t||2®^ 

«JS3 2 7 b tr-m^^tit^nmit. ^(Dj:mx']^m.^ti^mm^\^<Dn^^:^jv 

ST FT©>!f- h«Mi:?&-2>o ^^iZ^l (Dmmms 4 5 i:IS2 ®^«M3 2 8 
[0 0 7 8] 

m (GOLDM^) 337b-340 b (C ^3 ^MMS , ^ 1 CD^«J1 3 
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4 1 ~3 4 4 ilM^ ^^V^^M^^M^ CLUDMW 3373-^3403 {C^lt 
[0 0 7 9] 

^j^cv^T', L/i;^'7. iFf^ici/i;x h*^^:^-5vx 

^ 3 4 8, 3 4 9 $:?^^Lm3 ® ^(Z)||3®K-tf> 
y^aaifC^U, P^-r:^;i/§?TFT(Z)?g'KMi:^-S4^##:®JCtfffB-#«M (n 
M) iHtm(Dmmm (pM) $:^#t--5^lt#i^c^7b'<^*tI$ti?t^MMigc3 5 
0 — 3 5 5 $:?^^-t-g>„ (04 ( B ) ) H 1 CD^SM 3 4 2 , 3 4 4 $:^M%7C 

{c^Mt»M^^?^^t--g>c :^mmmx-\,t. ^M^fl^3 5 0 — 3 5 bitt^^^y 

(B2Hg) ^m^^t^^:ty \^-:fm'emm-t^o rolls® F-t^>^*^ 

3 4 8, 3 4 9 "eMt)4^TV^^„ H 1 © K- h:°> ^MSJ^rJ^H 2 © F- > 
atCioT, ^M#lfl^3 4 8, 3 4 9 fCli^tl^tlM^-S^t-ST-U 

X 1 o2^~2 X 1 O^^atoms/cm^^^^ i e) F- tf > ^ h iCi: 

P^-\':^;i/MT FT<Z)V-XfI^^3J:t>*FL/>r ^fSi^h LTatg-^S fei^tcM ^ 

[0 0 8 0] 
[0 0 8 1] 

r^V^T^ Ue/':^F;^)^e>^^ x'X^' 3 4 8, 3 4 9 bTHl ©jgra/Sifi^l^ 

tz.itxj^-j ^m^m^\ /?$$:ioo~2oo nm nLxmm^^tj^mmmxm 
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[0 0 8 2] 

rx^^x\ 1114 (c) KB-tJ:oiz. ■tn^ncD^mi^MKmtu'^nr^.^mmTb 

L<«0. 1 p p mJiJtT®^^#H^tfJ'e4 0 0~ 7 0 0°C, f^*6«J{C « 5 .0 0 

-5 5 0 °cxn^it^<. ^mmmxit 5 5 o 4 mmcT^m^mxm^itmim 

-•7;i/T--;b^ (RTA^) ^mm-t^:it.ti^x^^. 

[0 0 8 3] 

Lt=.-v^)vt)^i^mm(Dvy^^ti^mmmi^ (s 3 3. 335, 350, 35 
mtimm^n^. z(Dj:oizhxi¥mi^t=.^^^)vm^mm^m-t^TFTi,tyi' 

[0 0 8 4] 

mKDMmmmm^mm-t^mizmmtmm^n'DX^B:^^. r=.t£L. 

[0 0 8 5] 

$^{C, 3~ 1 0 0%(7)7K^$:-^t^#H^cf3T, 3 0 0 — 5 5 0X:T 1 ~ 1 2 

-Sc LT, ^^JCvTfc^-fb (:/^x*vtcj: UM^^ti^TK^ 

[0 0 8 6] 

2 1 ffilE4t 2001-3044304 
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[0 0 8 7] 

U;i/tfHgm$:?^fi^L;to #;f^MM^3 3 3, 3 3 5, 3 5 0, 3 5 

[0 0 8 8] 

, BCB {Ky^J^^^u-f^y) fj^E^m^^^^hti^X^^. 

[0 0 8 9] 

r=.i^izELm^(D^'(t^m^^±xm^x:&^o 

[0 0 9 0] 
[0 0 9 1 ] 

^LT, #^MM^3 3 3, 3 3 5, 3 5 0, 3 5 3 t^tl^Hm^mizm 

m-t^mm3 5 8'-^3 6 5^m^-t^o ^lt, mm^ o nmoT imt. mm 
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5 0 0 nm(D^±m (A 1 i:T i tKD^^m) ^*LT?^ 
[0 0 9 2] 

^®±JC^0H#«M$: 8 0~ 1 2 Onm®jp:$T?^^L, A^f--^^* 
■r'g>:i^tCj:oT^^«^3 6 7 ^rJ^^-r-Sc (05 (A) ) fjiiB. :^mmm-V 

mmnmtLxm^t4yi/^2^ • (ito) m'pmit4yiy^2^iz2^ 
2 0 [%]<7)m^tm§& (zno) ^m^Lr=.mmmmm^m^^^o 

[0 0 9 3] 

^^xmmmmmTFT(D\^iy>fymmt.mM.m^jimmti^m^-^n^. 

[0 0 9 4] 

r^tc, 0 5 (B) iz^t^oiz. mm^^timmm i^mmmxitm^tmmm 
) & 5 0 0 [nm] (Z)js$tc?^^L, mmnms 6 7 izMjz-'r^&.mizmam^m-^ 

ztiti^mM^. mnm(Dmmti^-['^izy^r£i^f}'^xf^\<^iimmz^m-r^E lm® 

[0 0 9 5] 

*IIWJ{c^3v^T«, ll3®j»raif<ei^mi:LT^^t:^^T>&SK$:ffiVA 

^jiy^u:f^y) t\i^^f^mmmmm^m\^^^:m^x^^. 

[0 0 9 6] 

mz. m2xmmi^r^'^^i^^^y/'^-:^^(Dmmmm^m^^x. 05 (b) 
x^-t^oizELMs G 9 ^ammmmizj:^)m^L. ^izmmmz^<')^m ( 

MgAg«^) 3 7 0 is j:t)f>^M«^i$:?^^-r'5= ^(Z) ^ E L jf 3 6 9 ^t>*l^ 
M3 7 0 $:?^fiK^eJC$fe3ioTS0^«^3 6 HZMLXmmM^mL. 

[0 0 9 7] 
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Zt.t)^T^^. :^mmmi:l,tsE^mmm (Hole transporting layer) 

m (Emitting layer) Vfj^^ ZMmM^E LM H^t^tiK iE7L?iAM> «^^?iA 

[0 0 9 8] 

L, m'&(Dmytfpjt^tLxir^vy 6^mi%^MLx\>^^o 

[0 0 9 9] 

X$>^t)K $ ^fc^^ b< liA^y >>/<->>a >M3 7 2 Srlgl-t-S i:mvA„ 

mxitA^y-y^-y^yms 7 2 i:bT3 o o nmm<Dm^t^mm^nn^o z. 
(Dj-^vty^-iymym^umwm^ 1 \ (j^mzi(.^mwL\^f^\^x^mmzii^WL\. 

X^Miof^\^. 

[0 10 0] 

h.^-^w^.^}L-t^^WMis^f^mmx-&^. moymnx^m^'K t.r=., el 
ji3 6 9, i^;^3 7 0 mmizyK^izm^(Dx. ^mmms 1 1 •^x^i<.%mwL 

[0101] 

E Lji3 6 9 (Djmi:iil 0 — 4 0 0 [nm] (^Mfi^tCtiG 0 — 150 [nm] 
) , 3 7 0 l± 8 0 — 2 0 0 [nm] (^Mfl^tCti 1 0 0 — 1 5 0 [nm] ) 

[0 10 2] 

^e)LT|l|5 (B) \Zw>^ ^ots:WM.(J:>E\.^V=L~)\ji:s^%W.-t^. :^J3, * 
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[0103] 

n^-V:^;i/MTFT4 0 1 :&,XI v ^ ^ % )\^mT ¥ T A 0 2 ^m-t^mWi 
1111^4 0 6 ^1, ^-f ^y^>^*MT FT4 0 3, «gfgMM T F T 4 0 4 ^t>*^^ 
§44 0 5 il$:^t-<5lif^gP4 0 7 ^n-mm.±\Z.M^-t ^ Z. }lif^X ^ ^ . 
[0104] 

mWiU^A 0 60Dn^-\'^;i/MT FT4 0 1 -V 3 7 2, ff- 

hwmo-m^m^-t I (Dmn^m 2, a i i:M^'5<£?g>K^M%MJi)c3 37b 

(GOLDfligc) , h«^i®^f!fC?^^$4x-5«^^MM^3 3 7 a ( 

L D D fligc ) i: V - ^ * ^ « F > fIJ|!c b T -r ^ iS^gM^M^MiDc 

3 3 3 .$:^L/T^^-5<, p 5^ T F T 4 0 2 (Cli^-Y 3 7 3, 

N«@(Z)-gP$:«^-t'2>l|l<Z)#mM3 4 2 ilM^ -2>:^MM^ 3 3 8 b , 

>5f- h«^(Z)^M(c?i^^sn^^M%fW3 3 8 a, v~7.m.m.'tr=.\t Fv-r > 

Mi|!ci:LT#tg-tS^^«M^3 3 4 ?:^LTV^^„ 
[0 10 5] 

®^SM 0 7 (Z):^'f ^y^^^^'MT FT 4 0 3 \Z\t^ ^ ^ 1 A^ ^ 

- vrnm^mm.^ 1 (Dmnm 2. a 3 nm^j^^^mm-^mmmm^ 3 9 b (g 

OLDMJiic) , >!f- h«^i®i$1^-fl{C?^^rg$tl'2><gaS^MM^3 3 9 a (LD 
DfM) i: V-xM^^feliKl/-r>Mi|!ci:bT#|g-t-5]Sa^^M^fW3 3 
5$:^LTV^-^>„ «»JWMTFT4 0 4 JCtt^^:^;b?^f!^M^3 7 5, >f- h 
«M5:J^fS-t-5)^l ®#«M3 4 4 ^M^^i -S^SIl/S^MM^ 3 5 5 (GOLD 
m.m , '^f- h«^(D^{ffiI{C?^^$tl-5{g^iS^^i^M€3 5 4 (LDDfIJ|)c) 
i:y-;^^^*fcl±FU-r>fI^^LTmig-r^l«^iS^M%M^3 5 3 $:;tL 

TV^§„ ^fc, ^^f§*4 0 5li, (7)^«M3 7 6 a ^||-®#mM 3 7 6 

[0 10 6] 

?^tC, 1115 (B) ^T^f^^LTtE L^i;^-;i/$:gf§3^^Si: LT^M^Sit^ 
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[0 10 7] 

me (A) it. ELm^<Dm±tx^^n^t=.'^m^B'r±^m. me (b) « 

06 (A) $:A-A' X'mmLt^m^mX&^o m^X^^tlt^G 0 Ht'J~7. 

mmmm^, 6 o 2 tiw^gp, e 0 3 i^y- hmmmm^x&^o ^t=.. e 0 4 

6 0 5 liH 1 6 0 Gltmzty-jvUX&i). mi 

[0 10 8] 

, ^^-eiiF PC b*^0^$tlTV^;&V^*^, ^ (Z> F P C {C U > MSa»M ( 
PWB) e5nTV^Tt;^V^„ ^B^M«{Cfet-t-5 g#§3tlgfi{Cli, S|§ 

[0109] 

mz. mmmmz'D\>^xm6 (b) ^m\^^xmm-t^a mme 1 o(D±:^iz\,t 
M^SP6 0 2, ^- hmmmm^G 0 ztiw^^nxisi). mm^^6 0 2itmm 
MWMT FT 6 1 1 t^(D \^V'^yizmM^izmm-^nr^mmnmi 212^^ 
timm(Dmmiz^i)mm.^n^o >!f-hMi&[iii^6 0 3iin^-vt>;bM 

T F T 6 1 3 p^-V':^^;i/MT F T 6 1 4 il ^rM^-B-^DitJ^ CMO S |iriil& (Ef 5 
[0 110] 

mzitAy^ 6 1 mmmme i 2±jciiE lms 1 6fei:t>'E l 

[0111] 

F PC 6 0 9 ^cS^6U^cg^M$tlTv^So $^{c, M^gpe 0 2;s:t>'>!f- NMig 
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|&I1II^6 0 3lZ^^tl^m^lt±Xmm6 l 7feJ:t>V\°^y S/^-S/a^l^e 1 8 
[0 112] 

^fe, HI i/-;i/M6 0 5^CJ:U?!J/^'-#6 0 4^^|,&U-^;b$tlTVNS„ 
, ^ji-ueo 4 i:E L^^^®^^|5i$:5i^t--5fe^*^CtfJigm;^^e>^-5>^^---t^ 
tlTVN^e HI 2/-;bM6 0 5, itfiLM 6 O 7 bTld:x;Kdr i/^tfHI$: 

[0113] 

bT F R P (Fiberglass-Reinforced plastics) , 

PVF trx;b^n^-f K) , v-r^-, :KUxx5^;i/*^iiT^ u;^$:ffi 

[0 114] 

^fe, f^IhM6 0 7 $:fflVNT^A-M6 0 4 i^Ih#6 0 7(Z)M 

m (MM®) J;e)tcH2 i/-;i/M6 0 6 ^rlSttSc 112 sy-;i/;^6 0 6 {i 

Hi iy-jvme 0 5 ^|sIC*^?4$:M<'V^ - i:7b'JT'^<5<, 
[0 115] 

[0 116] 

immm 2 ] 
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#2 0 0 0 — 2 0 9 1 3 0 

[0 117] 

©MBHT'&^o 7oitt, ^mmwt(Du~^'-m mmm x^^. mmmi 

[0 118] 

S«tt. MMm«/^)^^i;t?>tlTV^^ WJ^7 0 2 {C^SVNT, E Ljf ®WJ 
^^^^^X-So TOJ^7 0 2li, 0 7 (B) \Z^-t^O\Z. -r>^^>^703, 

K^^-A-7 0 4, T- n 7 0 5, PPMn 7 o 6 

;i/7 0 5(CE i^m^Wm^^n. $ ^{cTOJn-;i/7 o 6 ©Qgptc^^r^^ 
o r®^ ^-A- 7 0 4 J: -r>^^;y^ 7 0 3d^e>viA$ti 7^ 

[0119] 

Mn-;i/7 0 6®taaP;^)^g^Lfe®m (^JKg|5 7 o 9) izE Lm-^wm^i-^ ti 

-So 

[0 12 0] 
[0121] 

TOJ^7 0 2tt, ^vS'f4^#:%L<ii, ELj^^miz^^n^mmw^m 

it. l~2^i±, 0tl^<it. 1. 1 — 1. 5^ffi) iZ^1^LXtBi-fit^\^\ fjt 

J3, Bi^mwit. mi:jmmmm7 0 7izj:i)n^. mmhiy-i o 8 

izmm^mpLxi5<zt.xmm\H^mmmmm.iz'r^:itti^x^^. 

[0 12 2] 
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{tX^tbiZJE^^AMRZ^iE^mmm^^m-t^. rr-eti, PEDOT (tKU 
^LX. ^m^7 1 0^cJ3V^T7K^^i&^l§$it^^i:-eIE?L^AM:5Lt^*iE7LM 

[0123] 

^i3, ^i(Dm(Dmytm(DBmitS 0~ l S O nm (0* L< li4 0~ 1 0 0 
nm) t-tmtSi^K 
[0124] 

- hgP7 1 1 7&'^^iA^tLT^U> h^l/- h§P7 1 l±fC^SS^$:«itT 

, M-r-s^^iicj: u^ii-^<So ^fe. :i(Dii^(Dmmumi>t. 2o~i5 0''c 

T'fe-Sr ^TbW^ LV^J{)^ ^^®»M'f4tC^t)i±Tiil:li@St- ^^^V^„ 
[0 12 5] 

^^^7 1 2ici3VNTtt. ELU^®!^^ (^L<\tmm) t^jt^mnm^mM 
mz^vm^-t^^t.tf^x^?>. M.<^mizit. mm^i i 2(D^mm'7 1 3tc^ 

V^TE L^^(D|^^i:^<5#«Jli: LTMg A g^A 1 - L i -^^jg - 

mizm^'^^umt. mmmi i 4{c^ix.^4^Tv^-g>o 

[0 12 6] 

'^^^ ^^^7 1 2 tt, «®$:?^^$i^-^)fe^?)^'^-^■^cMv^^(Z)-e^d:J5;<, el 

M ^ {CM v^ -g, 3 h % ^ -5 c 
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[0 12 7] 
[0 12 8] 

y ^ U -f^ t-t -5 r ^ T' aiffi f :i h nTIg -£> „ _htaS!f AX^ n vj< h ^ 
[0 12 9] 

[0 13 0] 
[0131] 



3 0 
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[0 13 2] 

[0133] 
8 0 37b'^?^fig$tlTV^-5„ 

bJC-fer^{CM^-5?^^®M8 0 3 $:J^^-r€>o 
[0134] 

Mx.li, 0 8 (B) {C^-rM8 0 3 a $:MV\TE L?^fig#f?:PWJ-r<2. 1 

Se^C, EI8 (C) {C^-TMS 0 3 b 5:MV^T l-feai:M>5i-g)E L0^%$: 
™-r-5^:, ifegi:M^^^ii[*gP(c2feg;?)^|lI8 (c) {c^f ^ ic?^^$ ti 

-So 

[0 13 5] 

^LT,^ Ostein 8 (D) {C^-rM8 0 3 c $:MV^T 1, 2^S^«M^-5 
E L?^fi&i^$:Ppmt--5i:> 1, 2fegi:M^-5lifmSP(C3^g*'5EI8 (D) {C^ 

[0 13 6] 

t), 3-feJ^J:TfeoTt;av\. 
[0 13 7] 
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[0 13 8] 

mut. ^- h^m\>'fr=.mizmmmm (a) 9 o 2fcj;oT^T:t>ti^o 

[0139] 

75)'^ «rigT- ^ -5 7K5>© B^^S {C^&^6«i;& ^ ^ >r ^ > T/Tb'^^ ^ b v^„ 
[0140] 

fst^(Dx% mm^9 0 lizm.mmizm'^-^tir^^mmzit^xmn^y':^ 

it-T) *^#x.^tiTVN^o m^:!i<y:''}iVXit±m(Dmmm.^y^. Mtj-itjjv 

[0141] 

^-r, 9 0 4 ttS^OT-fe^y^^^f (ISS) ?!=ff -pn- F^T'^U, n-Kn 

y i^M^^mtn^o D- F^9 0 4 ti>!f- h 9 0 OalCj: U Mit^ 9 0 1 

fe, D- K^9 0 4 itm^mxm tmrnmrnm txm&ii^mwi^t\^x \>^x ^ Bk^^ 

c n- K^9 0 4 tt±«E®#^^AK>:/i:]«MM<^^^:;f/:^^fctt#;^*x$: 

# A-r -5 ^ ® - i;^" ^ -f > fi ;t T V > ^ , 
[0 14 2] 

mz. 9 0 5, 9 0 7 J5:t>'9 0 9 tiiS/SM^tCj: U^^E L#)(B|-^^ilt-^ 
fei?)(DTOJ^T'feU. (A) , (B) ^t>*M^ (C) i:i^.S>„ 

[0143] 

:$:SI£gMTtt, WJ^ (A) 9 0 5 p^^^J^SP 9 0 6 JC^VnT, iE?L?iA»;5: 



ffiiiE#2 0 0 1 



-3044304 



#2000—209130 



^^3, mm (A) 9 0 5ti>f- h 9 0 0 b ^:n^LTM7t^9 0 1 (C^t^^tl 
TOJ^ (A) 9 0 5«, ^^^^yS'K^#:=fe) b < tt. E L?^^%{c-^ 

m mmmizit. i~2^je, ^?^b<ii, i. s^m) ic-^^lt^ 
(A) iH^mmmm^iz-t^m^izit. mmhu-s 2 o aizmm^m:^xis< 

a 

[0144] 

TOJ^ (B) 9 0 7|^(Z)^1II^|59 0 8 ^C^V^T. 2feg(Z)^liELMM 
^r^M'^'So MJ^ (B) 9 0 7i±>5f- h 9 0 0 c §:^LTjla2^^9 0 1 iZMU 
$tl^= :4i:|IMMT'l*, mm (B) 9 0 7 f^cD^mgp 9 0 8 tcfe VnT, iE?L?i 

[0 14 5] 

^fe, mm (B) 9 0 7l±, ^^^^?S'f4^^=foL/<l±, EL?^^i^{C-^* 

ti^mm^m^izi^. -^^^izmm^Hit. jzm.&^m^L<it. ^tl^cJ£v^:^^M 

(^M6<|{Ctt, l~2^i±, tif^V<lt. 1. 1-1. 5^iE) {C-^^tTiSt-t 
^^J;v^„ ;S:i3, EiJiStPli, m±Mt!5a«9 19 hiZ^^J^yVo ( 

B) \H^mmwm^\zt^m^izit. mmhi^-^ 2 o hizmm^m^x^<. 

[0 14 6] 

mz. mm (c) 9 0 9i^cDmiKS9 1 o^c^3v^T, 3^u<DmmELun 
^mm-t^. wm^ ic) 9 0 9 ii>!f- h 9 0 0 d $::rrbTjij^^9 0 1 fc]^j^ 

^HlfeM-etd:, (C) 9 0 9 [H(D^mB9 l 0{C^V^T, iETL^ 

AMJkv^W'&izn^-t^mytm^^m-r^. zETLaAS^w^fcig^t- 

[0 14 7] 

*yc, Mi^ (C) 9 0 9l±, ^^^^?Sffi^^*i=fe;L<tt, ELM^mz^t. 
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ti^mmnmmzi^. ^t^izwmmpiit. i<M.f£V<m^L<it. ^emziSi^^v^m 
mmmizit. i~2^i±, ntL<it. i. i-i. s^e) izunvx-Bi-f 

[0 14 8] 

mz. 9 1 ntmmmizj:vELm^omm^v<itmmii^^^mmm i^m 

m^Q 1 1 N 9 0 0 e $:/rbTM?^^9 0 1 {c^M$ti-g>o :^mmmv\,t 
mm^2 1 1 }ii.rm2iz^{^t^mTS:<DmM^^mi-fx\>^^o :^^mmx'it, m 
1 1 p^o^mspg 1 2 ^cfev^T, e hm^cDmmtf^^mmmt. lxa i 

(Dim^v<it2mizm-t^fhmt.rjhs.-^j^ii^^mm^^:r.t^-^mx& 

. [0149] 

^n^mm^M.it^-^^t^ib(Dwm^x&ij. mm^Q i 3 it^^- h 9 0 0 f c 
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